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(57) Abstract 

Received OFDM signals are transformed 
from a time domain into a frequency domain 
by Fourier transformation (12) to generate a 
vector sequence of each carrier wave in the 
frequency domain. Necessary dispersion pilot 
signals and termination pilot signals are 
extracted (13) from the vector sequence and 
divided (15) by a modulation complex vector 
to estimate transmission line characteristics 
relative to the dispersion/termination pilot 
signals, and the transmission line 
characteristics are interpolated (16) to estimate 
transmission line characteristics relative to the 
information transmission carrier wave of a 
synchronous detection segment. The vector 
sequence is delayed (17) by one symbol. The 
interpolation output is selected (18) in the case 
of the synchronous detection segment, and the 
delay output is selected (18) in the case of a 
differential detection segment. The vector 
sequence is divided (19) by the selected output, 
and the result is subjected to synchronous 
detection or differential detection and 
demodulated (20) to generate digital information, 
realized. 
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12 ... Fourier transforation 
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extraction 

14 ... Vector generation 
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19 ... Division 
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31 ... continuous pilot extraction 
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24 ... Inverse- roarier transformation 



Thus, high quality demodulation and demodulation suitable for mobile reception are 
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is ^ 7)i >v m n <d ^ is # jv & & -r 5 $ij m tt m t* y h £ S n 
ttst. jfiij isi ^ ft f4 ( 7 ) it td * -r ^ m ^ t b c kj n 

JcJ:oTi!ftai«S:2E9IL-C#b;h,<5o -T * *> *, % #1 » tt 4§ 

-5§-£rfc iH-r 5 tt , ->y^/^fiH2tPSK (Phase 

Shift Keying) ^ $ to, 5 „ 



S n =0 



S„ =!-► 



R e{ c k ! nj=Re{ck, n -l) 
v Im { c k.n} = 0 

Re { c k,n} = -Re{ck ; n-l} 
lm { c k,n} = 0 



( 7 ) 



ffi. L x ~7 \s — CO 3t v- ^ A* ( >- /J? /V # n = O ) "C 
tt , SO 99 ft $R Sr iH -T 2) IS i£ & tt . ixE© P Nf<5iJ w k cs 
^^T« (8) it^TF-rm^^^ ^^c k>n ^cfcoT'£t$£ 
ft 5 o 



Re{c M } = | x2 (l- 
lm{c k>0 } = 0 



w, 



( 8 ) 



ft. > > # /i- s i- 2 k- y h $p tt « & e at -r s tt , 

m X. tt ^ # /V fM X' <D ^ m 4 #1 P S K^l^ffl^5 0 

m m & m m -t j / * ^ v <o # m '< -r n ^ h(t^- > m m '< << n 

y Y m ^ . & t>\ iW1»tt«ft*£A^©l!fti^»^E$tu, t 5 ' 
fB ^ ^ tt , M £ tt\ QPSK, 1 6 Q A M x 6 4 Q A M ^ 

m & t° as m ^ h ft -a o 



WO 99/01956 



PCT/JP98/02942 



32 



mmwn&m±y* > F©tff feists iiWT©toiiao 
ay hist, mmm%&s<j & ? mf-*R^»/w o y h , 

jft «g a* >f n ^ hfS*RtJ t fflr«»iB^>fn5. Hi f & f 1 t T 
$ bt, 7-f^^CJ:o-Ci«ft*i«lftD' J /i')i? 

/i- # ft *$ pq l t ttr «i e ii m i~ d» s e # *■ m -r 
s „ w » ± 9 l x # e> *t fc e ^ » r- w « e a* ft * i& 
its. - n(-j:oTP»]^^ffl-fer^ ^ h*>e>««eai(s 

~ <D gg ») ^ p |C , DBPSK, DQPSK, D 

A P S K ^ a* Jfl ^ *b 5 „ ^KlI&Rffl-fc^ >- ktf> W «£i 

<*> ^: {H I£ g (c *5 v^ T , I^SU^^ffl-fe^^v F f li 7 ^ ;v (D 

i^iaotisai /^n^, m m m & /n -t ^ / ^ k-ij^ 
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-f- S r t J; 9 , J^&ifr, fits, ««as«Fj£Sixafc«>£fg 

irij -cti m m t * s y t t l t fu -r z> z. t & x* # -s . 

HI 4 t>* H 5 , ^n^n^2(^^L^|Wjtffi^S£ffl-tr^^ 

^ h (1 3tf ^ y h v 7 8^ft!)7) <DmWi<>< -f t» S> h 

El 4 . El 5 ^ . -t b fi ^ ^ t T- fc "5 , * 2 I: * L 
fc ig «ft A a y b'fB"^"C0jS^ScB£{E^jS^'l4?r1^^i^V'> ~ t 

f /^^t'oiitt ±otiit/w o y mi # 

7 — y ni^^Sr^tos - tt\ iS BS © >f /u j£ « «: # 

i B +@ SI};: 3& V" 1 Sfi fi6t£ & o T v-> 5 0 

El 6 U< El 7 te x ^ ;ft, ^ *l * 3 {-^Lfclnl^^&ffl-fe^^ 
^ hRTJMWi&ifem-ZT'* v S<z>fliiJ?P1ftfli{g-9-<z>fttg8i:iBB 
<£> 7 — y^^^*tSr^Ufc'b^>-efcS 0 El 6 , EI 7 a> b . 

* tt b « >r ^ ^° ^ * «t -e fo 9 , m 3 k ^ u it. m w tt $ ft ^ <£> 
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^ ,< * ?£ t> (d mm \c x ^ x m ffi m m it ^ & m m-r z> 

PI « K S -T 5 - £ # "C # 5o 

(B3©^ife©fi) 

El 8 *5 T , -It $R i£ m £ [I] 5 l -e tt , All £ ft 

s -5= ^ * ^ tt is & s c t & <9 ftij tup & a ( m y> n je n 

& it 4 is v v - ■? . x^/^-tt/^*) k 4 i> 9 As&. 

* m v m m «t m ^ m t V s ^ & ? >\> $ n ^ n m *n <o &. m & <d 
i^j «u tfe & ffl -t ^ * ^ Ft-ttf^ ^ * /i- m m t Ltte^efi 

3E ffi tf s & 5 o - © *f (fc *a ^ n K tt , 0i| XL t£ . Q P S K , 
16QAM, 6 4QAM^f8*if^fflV'>bn5o » Si 

& ffl i? ^ ^ >- b tt 7 s " -r ^ 'Hr IR^i 3£ ^3 v ■> T IH C ^ ^ y 

lb ^ IE lC tt #ij X. tt~ , DBPSK, DQPSK, D A P S K /£ 
# m ^ b *L 5 o 

^^c-cRUflUftpfea ( is u rr e n ^ it ^ << > 9 v - 7\ ^ 

* /^ 3? — tit Wc tit b* ) ty='^i^9^^.m^t&-t 0 J* 4 i? 9 r\s m. 



• 
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m t VX M ( M li 2 ^ ± <D | ?^ t ) jf P S K ( Phase Shift 
Keying) ^ M . •> y ^ |S) t © il Mffi P S K'^l/j: 

s- m V> S a 

m m tt $s $l f& [hi gg 5 6 (± , g if my T- ^ t $ n 5 i£ ^ - 

t y T P # 5£ & t* i£ * - K*«J&-fS#a««) £ #1 

its. d <d ffi m »i „ tttoffim.iw^-±i&m%&5 2 izx m v m 
w «!; a t 7 s -< "J $ ^ m m & m z th & # , m<Dtttomm t 

ftWts< J n 5/ Mf-3:£fi5clH]3§5 3 li, ^ y T IE H Ih] 5 
7 T K i *m ^ * H 5 =^ t 'JTS^-k (ir^^ ^ h # i 

j^-tspn ( « & » ) ^^jw k (w k = o, i) % 

Mb^4iJ&Ie]3§5 4{i, y T IB fB [h] 8& 5 

su'^t / ^ y h 1*1© t y rt ^ k ■ j; 9 & £ s ) (cm 

St^PN ^?'Jw k (w k = 0, 

m n * n ^ **• «s ^ w n y h ft * * ^ -r s . 

I£ $SI c y Mf £ 0 gg 5 5 s i& ifit- #8 tf) ^ -V 

yr#^-k{r*j-^i-sPN ( « © a «t ) m^ijw k (w k = o, 

it ifc n <y Hit tT^ftv>#, ft- If $R jf 3- 

£ fifc IS S§ 5 2 K T ^ f£ =*f -Y y 7fc^LtS>>y#yvH-tt«, 
tl ^ T- ^ p -f 5 i§ £ $ s£ i~ 3x Kf «fc ^ 0 
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^ t !) 7iai(ElliS 5 7 f li , ill Ufctikit 5k 5 i % 

tt m m mm & m & 5 2 , # » >r n * ^ ft # & m ss 5 

m^r$Ll$.mm5 5(D&lilt) («*'<^h/U5IJ)-S:, {5 i» ^ - 

ftjfiffl*^^ ^ hrtfcfc'^r N (Nte2E*_h©@&8c) * ^ 
U 7 IB PS "C o -> y # ft 1: L ( L li N © l^i S ) ^ft y 7f 

o*/-7 v £ ^ in & e e $ n 5 0 n jx h {f % ± 

& [3 5 405tB^7tt. ^tb^&fflir^^ > h ft t;i *5 ^ T ir ^ 
tz. , #Jpffif«H3^-^^IaiK5 2©W^f4, #J x « & l K ^ -f 

17 - y x$ JftHIS 5 8 tt, ^ft y7KiM5 7Tt)S 

*»?>i^raffi«fcaElftU, il fiT ffl v<* h in 5 # - K >f v - /u 
HFI^ftiLttli^tSo it 3£ ^ IE HI && 5 9«^7-y^^ 
& In) SS 5 8(OW/3S:iff3lSaEWILflW«»t»ffir«^3Elft-t-S 0 

WJ^S-eili^ycO F DMfeiH^^[C^^< OF D M If f ^ 4 
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fife £ ^ i" o 

B 9 K *5 ^ T , =. — -J- 1 1 II, SfStifcOF DMffif 
5 „ 7 - y a3gft0B 1 2 % llElRi^^WO F DMfg 

»»/»«^>f o y HttHilEiK i 3 li, 7 — yai^^[5]gg 

1 2 tfS fcfcl ^? i~ 5 ^< ^ h M h ft ife 4 a y h ft * & I* & II 

* » «S >f * y h ft # , ffir «c » S» ^ o y h f f 4§- £ Ml ffi -T -5 „ 

-< ^ h ^ 3§ £ [I] i& 1 4 fi , n y httmmsgi 

3 ~C ttii tti c5 fc ft fflc s( T3 -y h ft , n ? h ft S. 

t/ffir«»«§^^n y hfg#tj:*ns-rs3Eia«*-<^ ^ ^ <= kt n 
i^acujsgi 5 , »*/»«^>rcis'httiajiHiKi 

ffl^fc»ft/<>fDy h ft # , ilftilil/W n y hft # & V 8F « 
IHS^'Cn y MS -5f- £ ^< ^ h 3§ dfc 13 8§ 1 4/^3g£-t-<5l§5?t 

*XWIff«tl*«g^>fu jy hft^^^^Sfi2IK«Ff4S:«lJ&-t- 
5 „ 4$ PA In] Sg 1 6 14, Ift g HI % 1 5T?&htlitftWl'<>tvy 

h ft ^ , ft * ^ >f a h m ^Rumt^m^y< 4 a ^ h fg & j- 
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a> -MS it! SS # 14 £ *$ b T > m M ft £ ffl -fc ^ * is V <D Iff ft 

ii m i& 1 7 tt , 7 - y xf j^ihijs i 2<dm jj-rz^t b 
a* n % i ^ 4? & m m -r « „ s e ss i 8 n % ®i w « f- j: 

l» £ 13 ft 1 9 , 7 — 'J 3i jjg ij||H| gg i 2 & ta> t> -t z> ? v 
9 id jo ^ T , |s] HQ tft Si ffl Hz ^ p< > h TM3 « RQ g] j{g 1 6 T* 4f j£ 

z th tz ^ th ? ^ z m m & fa fa % & m m w & t- m i, 

(QPSK, 1 6 Q A M N 64QAM, DBPSK, DQP 
SK, D A P S K & if ) {Ct£oT|&^lHmi 9 tti ^ £ 

Stfettfe#«:«WL % i£ £ *b 7=' ^ * ^ it & £ # 5 „ 

j£ * it £ ^5 < O F DMfl^^f ffLilt5 d £ ^ T # 5 o 

r k. a* ^ 5 m *s »± , us 2 <*> n m m -v as ^< fc. o f d m & 

m & it S ^ < O F D M ft ^ ^ f if LIit5i^(D fc©T 
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Fit* # P# ttlUtK^sttS, 

hA'Si 0 18 2 2fi, I^/W a -7 h tllj tH Ih] Sg 2 IX 

c k>n & 31 dfe 1~ 5 0 m^iHI 2 3 ti, IS $c n h fcii ffi [a] 
Sg 2 lTftW^^fcai^-i'nj' Mf & ^ ;7 h 3§ 4i IhJ 8§ 

2 2 a* as £ -r 5 m m ^ ? ^k-ilt, mm^^c ^ ^ h im- 

a> a> -ms i£ # t* & z£ -r s 0 — y ^ ^ & m sg 2 4 
i& ^ m 8§ 2 3 -e m ^ $ tt is is ^ >r o y uttt^^sgi 

* *s ^ # 14 n z> o 

mi3ISl!fg2 0 Cti^T, |5]»)^iSfflir^^ ^ h X {5 i£ 8§ 4$ 
it « 1 FhI 'fe 1 t J; 5 7 ^ ;v ^? a ^ t J; o t li d°p I ^ f 1 ^ I 

m -r s t a* # , li^iSffl t ^ ^ ^ h-ett'>^jj?ynw<© 
^ m m. m £ o x e g§ m <o m it # it ^ & » ^ ft ^ ii l yt 

Ii^^?lt5 * t ^*T^ 5 0 * , i^7-y^^miH]SS2 
4 ic^^T, jFf <9 M L <D * v^e m 3S <D << > ;u t& # m 1* & 

^ ji f u m «j is 
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* ^ h <d m m m%i w & m % & T , * v h & ^ m m $ 

r. t as -e £ 5 „ 

* fc. , in & iSc la fi <d ig* ^ — y 3i a? & *t a w > ^ >v ^ ^ & 

5 il i ^' 'f a -7 hfB^-SrfflV^T^ & ^ t£ jfc C T ^ # /u *>1 ffi 
■C #r 9 L ft v n <5 i£ C9 v >v jt& ^ 1# £r § r. £ 

Lfc#ot, * % m «t tt h: , ^ # © e ^ $ a & m w l o 

o ^ ^ ^ tf fg £ i£ i~ 5 ^ i£ & o ^ tc g|5 # tf) »§: 
f3Ki Lfc«M*SS:*A L, * , W ^ tf 1 « >f n y h 

C ft ^ J; 9 ig m J n s/ h {f Sr IB g u o F D M {5 # 

■en, 
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fft # <D IS ffl 



( i ) > v xk /i- /a u iz: k v <c m £ -r 5 ja ft ft m t *> s 

/U ft ft # «"J # S (OFDM) it it t£ T , 









©i^8© ? 3£ ft © * 


iltft £ 


1 






1 


O 


Si ±(D 


-t? ^ * v h S"J ^ x x iom 






it ft Sr ffii&m 






4 a -y 


h (S I- f "J ^ X , wi 12 l o 


± 




it 


* is Y 




V 




> h 


* ^ h »i & ft m ± it it 




tbtfcft 


ffl CO 


r tu 


t> 




















HU 


ffi IrI $ 








m 


&&m 


ftft 


a« 


m 


SB to K 






mm 


<D 




VIS 




X 


^ n -f 


5 ft ft << n y h im ^ £ IS L 




U is 


1/ 






c 


m 


Sit© 








o 


T M ( 


M 


2 


&> 


-h C7> i 


ft ) ffi ffi v' ^ h =f - >r ^ 




( M 




P S K 


) fe 






Pi ><• :/ 


si? ^ * ft T' CD M I/J M f@ {£ ft ^ 




h =^ 




J 7 






m 


its 




IE 




CO 


j® j£ft 




& 


m 


i£ft & 


HU 12 7= V ^ ^ ^ f i |C ^ o t 


m 


PI ~t~ 


5 







* *• SS L , 

BtieMffijI&ftfflir^^ >- h Tli, liv'V/Kyut t ^ C^ft 

* CO ttt i£ ft I- ^ K m m ft ^ ^ Ad t* ^ {C ^ o T M+B fir tB */ 7 V 

- >f ^ 7 iz. X •33E»ii-5f+APt»fllfii^«#SrEL, Wt5 
IWUg&ftffli?^ V hcoflfflB^fc^ 0 ^ n y Mf^-coj§|ft$cgfi 
« « ffl ffl Sr M it ^ « ft w «R « « »c S K MS « «r » « © ffi 
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fiti IB ffi ^ K o * Mf 5§- & , i!tJ!E|5]«B&2£>ffl-ferp<>- 
( 2 ) -> >- /u JSJ M & Id 2 jiC £ i~ 5 ffl & % H tft iz. fc 

im^s (ofdm) {g £ u: 33 ^ t , 

«S o y M8 f « S t , HiJfElo^±(D-lr^^v hit 
HU IE laJ gfl * ffl "fe r * > h TM* , f^aJ?/H$!B|Rt*JiajE»[ 

fiTSEiii-sa-ift'W o s/ h ft *• is l , m is is & t i> m 
cm&&<om&m\z m&mmvit; ft m<o fats at* mm -? km 

tSili^V n ^ h ff % £ SB L . Si'i'jtf/i'fcfcPCjaifctt 
T y 7 fc 5 ^ tt v/ y * |p) X* W 11 M ffi ffl 7 h * — 
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ffi m & m m & la u > 

n y h it -*§• £ IB L , U U is i£ /u <b |Rj C M WL %L <D ft jH 
St»J:^RtftjS«ESr{+apfHr«U-!J6oTM*ifilc«^7 h * — >f ^ 
^' fc 5 </M3 f >- 3j? -)s fa T* CO g£ W) M *B fit *B 7 h * T >■ if 

m % i£ & & mr ia 7 s r -r ^ 9 /u w w « o x as m -r £ it is e m m 

# S: E L , 

Mw *5 5 ift |H # J & ^ n 5/ hf3-3-e>ft|&$c£B<Z)ja$|1£&- 
»fctll«ftT*»ofiiSJSjftftf *«©ijS»fcELT, 3 

(3) HuiaRas^jSffl-tr^^ ^ h pi<Dtiimtfjja.mm&m 

*n ft & ilHf J§J i& IB « , — SfR * il co |E g £ & 0 T ^ 
5* t$r#mir-r5lt5H:3Si *fcte2fEm<7)ii:2£Jil&ifr#S'I 

( 4 ) m ia m m m m r * ^ v t- r* , mmtttommfe 
m m -*§- co m m #cia s & , wiass»««[ffl-t^>^h©B(irE'H- 
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(5) mmmm&fem-t r * ^ v ft<Dmmmm'< j * y 
mm/<4 n 5/ h ft ^ <d m & % m m > - n * m <n s m t & o 

f5 )^ 0 

s> Ks-^©««t»ciia«Sr, n& te ^ m wl ffl-t ^ * > h o atr ie 

( 7 ) Bt] ga if »4 % fM»it*AS^**bSCii:S:1# 

Ji -IS ^ „ 

( 8 ) a»E«!IWW«li'>^4fyu^(6i-c<o||»2ffifi[«i<' 
h * - > ^ (dbpsk) 9fiSlt5r iiiftfti: 

-f5»#JS7ffitt©£35Ja««c#SI^Sei£;£S;„ 

(9) Buf2l§]»H&i&/B-fcr^ ^ hrt^HuBEfliiJ^tffBwj^ 

2£3£BdK£, fitflB St ffl ± f * ^ h o ml te^ij « <z> 

5»**7iBtt<oii:3Jf«iSE«c^iij^seai^s: 0 

(i o) ffiizmmfetii m ± r * ^ h -e ta , sfr is m«j ^ *s 

<^ HI & 2£ Id m Sr > ftu IE H K) 1^ Si -fe ^ ^ v hOffiflBflHlfflitttt 
(1 1) BfrBEHJWtfejfcJB-fc^y^hTfi, $ i£ i£ £ N 
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(Ntt2aio6jiiift) k> f& « t l , mm ft m b m 

I: N ^ t y T ffl ffi T* rt> o ^ 4? A- g i£ L ( L fit N <D ft) ft ) 
It * ^ 1 7iS 1 0 <z>v>-Tixa»ffitt©j£3EJS«ft#»l£-fiei£ 

(l 2) HuteiHl^^^ffi&t/^ii)^^fflir^^vhTMi, 
*n-ejx<oB(fia#»Pffif«ei^(t^S:, ^ ft H AD tt ffi e i£ ft ^ 

(13) Hffl5l5]»j^^ffl^.t>*|gllj^iKjBir^^VhT*«, 

* H ? n <d m tzm m '< J * y nit ^, a s* a «t >>w n ^ h 
{f-§-cD^^ftBa®<Di2:7 — y 3i ift *t *s >r ^ ^ ^ ^ ic & 5 

* ft Sfi fi 0> iS* ^ — y ^ X & 2* aw >^/^tli*5 J: 

<d m 3c h is ft ^ fi e m j> sto 

(1 5) HugBl^^^jfefflir^^^htBfiSaMHj^jSffl-fe 
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(1 6) fiulHi&t-^-Wa > KfH-^-fiHiflHigib^&ffl-fe^ 

(17) i 3 m (d * i/ h t \ * ^ }) r <d mm®. & m 
wimmm^^.m±^^ > h a* , 1 a? s> ?t 9 * + y 

7©liI5:ffl^fc^tS[^W n 7 h ft ■§■ i , 3 ^ t !J 7 © 1® 
Sliit4-fflV>fcftJ!lPflHRfiimt-^t, 9 6 ^rt !J T © » i£ jfc & 

r^.u mm nm t , 1 y r ^ s& in & & /?§ v^ yc & *g x 
p ^ mi & t . 9 6=Jrir v r (ommwi & m fr-m mfcmm 
£ fa bffiaz $ nz> r t zmmb-Tzm^iM. 1 te iis o 3s & 

(i 8) i 3m<D±f**ish£ i*-rVTO)nmwL*m 
v it & ^ ^ s< 4 n 5/ h a» e> d , i as o -t ^ p< v > « i o 

r<ai»asj&$rfli^fc#tfc^>rns' Mt^-t, 1 y r <d 

v» fc » «c ^ >f o s, Hff^-i, 9 6 y 7©»i£tt«:/B^fc 
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* h ft # t , i * * yroiftiitjR^fflv^ysi^ja^^n y h « 

(1 9) » # l 75 31 l 8a>v>T;fta»fEtt<z>i6:3S«»»: 
ft £4 # ffi (5 i£ * a; J: 9 o f d m m W & £ i" -5 IS g £ M- ffi 

- t ^^mt-r?>m.^m^.mftm^mBm^^:<Dmmm 

(20) 8*#«iiEttc>ia£«ft*5>»#fiei£;frS;fc: 

«fc <9 O F DMfI^^4^t5iJHBgtTfco 
- * »J 0 S T 5 IB JFIJ ^ © t % 

m m ft wc y< 4 n ^ k m % , striBf**nis«eafefa#, Su toti 

« Slfg # , i!tl BE Sis! ^° n Mf ^- , 8&liE#«»i|8'Wn 

mi S3 be w ^ & -c w: , iwas*tt*ii«^wciy h ft -§• & str rd pi 

« IB B 0> ftl PR & fig fc. V ffl ft -e o € j£ ft & ft ffiF % 5SS go ft 
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l tzl ffi m St la l x m be < f m to » a m it %■ & % v ^ # /u t 

ttSiHiStcKL, i!ufe^t&&i&/ii?^^^M-ov^te, mils 

(2 i) t«*«2iBttroii:22«afe«^»i^meai^sc:^ 
j: y> o f r>Mm & 4a&-t z> miwmmx* & o x . 

mtzmmomm®. <o e> % . m <d mmm & i t u -c 
i o^±co-t^p< > n^asT, i ^u±.<n$&m$i$:&mfe 

3> - ^ id fij 9 y§ T 5 £ *ij ^ 3: t . 

m ie # tic '< j n h ft 4§- . Miaft*pWf«eatfs-s- % hu ie it 

t Sr A tig L . 

fitr ie @a m ^ st x ta , inrBe#J*«-ss>'*'f»:>' h ft & s& is p 

MB -tft St ffl * ^ ^ > H I- *5 6 itu IE _ # tic y< 4 n y h jf ^ cd ^ & 
^Siiciau, HfflEP^^^fflir^^^h{-ov>T(i, HiFlE^ 
Lfc»i£«fc:KL» it! IE i£ 4 n y h jf # £ f» V s # A- 
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i>m c m & 9k <o m m na sa t , b« ie # & i£ ft & @ ^ 

x , mr ie ii m >f a y h m % & s ^ ji? <t t> pi c m & tfe 
<o » as e u » Bfj be # « $s a a* m ^ & % u ^ # ^ t t m 
c m ®.$k<D v&mi& l . miii&m'-n * ?/ Mt # & b* «s -r 
z mmfetti m -t tr * v b <Dmtzftm^4 n ? mh§- © « « # 

(2 2) Sl^^ l »I l 8©^i"ix*»fH«<Z)iaSfjajR«: 

9 4i«S)h,5 0FDM{it*$fSLa 

(2 3) » 5fc « 1 75 M 1 8 0>V-f;ixa»flE*<Z>i£3SEafe8c 

flGI5^:ffOF DM4f#£^-i> iflllj; 9 B$ l?B 1® J$ ri> 

rc^)^©T*mibiT,S-<^ h ^ #J rt> <b itu HE # Sit n ^ MS 

3- S. U 5 Hti IE ft * ' ° W a y F«f&t;iEf«»i/^ n y h 
fS-i-fcUBMi-SHRaiRw** F/H^SrtttU-fSSS l <£> tttti ^ 



WO 99/01956 



PCT/JP98/02942 



50 

^ <D ^ & <D tB tS & m & Wift fa Rtf is 1/ J}5 A> #f ffl ft ft Id » 

Bii he ^ — y ^ as & i& -e # H -< * h % i > v # tv 

(24) IfsfcJgl 33B«J0>il:2fc«S?»: # fj ^iei^it 
o X , 

ifiJsHSlfO F D M {f -5§- £ 7 - y ^ & |i J: 9 B# 118 $c ri> ^ 

ffi t^ife^^^i-^^ #1 & <5 7 — y ^ & ^ ® £ , 

^ h&^HiItSIISIJ^Kffl-fe-^'^ ^ h <^ iiu IE i£ ^ W n y Me 



WO 99/019S6 PCT/JP98/02942 



51 



Wi;flt5: t iz£-oxBm&<Ds( ;< /is * & & & & 



WO 99/01956 



PCT/JP98/02942 



7/10 




WO 99/01956 



PCT/JP98/02942 



8/10 




oo 



WO 99/01956 



PCT/JP98/02942 



9/10 




CO 
CM 




en 


<— 


X 


1 i 



WO 99/01956 



PCT/JP98/02942 



10/10 





INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP98/02942 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H04J11/00 



According to Intern at ional Patent Classification (IPC) or to both national classification an d IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H04J11/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho (Yl, Y2) 1926-1998 Toroku Jitsuyo Shiran Koho (U) 1994-1998 
Kokai Jitsuyo Shinan Koho (U) 1971-1998 Jitsuyo Shinan Toroku Koho (Y2) 1996-1998 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP, 4-501348, A ( Thomson-CSF ) , 1^24 

5 March, 1992 (05- 03. 92), 
Fig. 21 & WO, 90-04893, A 

A JP, 8-88617, A (Toshiba Corp.), 1-24 

2 April, 1996 (02. 04. 96), 
Fig. 6 (Family: none) 

A JP, 7-23072, A (Hitachi, Ltd.), 1-24 

24 January, 1995 (24. 01. 95), 
Fig. 7 (Family: none) 



Further documents are listed in the continuation of Box C. 



*■ Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority ctaim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified') 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



[ | See patent family annex. 

"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
T document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search Date of mailing of the international search report 

21 September, 1998 (21. 09. 98) 6 October, 1998 (06. 10. 98) 



Name and mailing address of the ISA/ Authorized officer 

Japanese Patent Office 

Facsimile No. Telephone No. 



Form PCTASA/210 (second sheet) (July 1992) 



m^mm^ pct/j p 9 s/o 2942 



Int. CI* HO 4 J 1 1/0 0 



Int. CI 6 HO 4 J 1 1/0 0 



0*S3&ffl»r3B4*fR (Yl, Y2) 1926-1998 

H#H4*H13&ffl*r*4M8 (U) 1 9 7 1- 1 9 9 8 

H*@Sflfc2Sffl»r*4** (U) 1994-1998 

a*mnmmm&Qt'j±n (Y2) 1996-1998 



=f y — * 






A 


JP, 4-5 0 1 3 4 8, A ( bJ*y V-irm^zn^7) , 05. 3 
J!. 1 9 9 2 (0 5. 0 3. 9 2)@21&WO, 9 0-0 4 8 9 
3, A 


1 — 2 4 


A 


JP, 8-88617, A m^itMIE) , 0 2. 4^.199 
6 (0 2. 0 4. 9 6) §6 (?T^V-mU 


1—2 4 


A 


JP, 7-23072, A mi&itBiLStfm) , 2 4. lfl. 
1 9 9 5 (2 4. 0 1. 95)137 (77^!J-iL) 


1—2 4 



Taj WcBS3lo5*>sS:iifc-CHt)&<, -^W^TKm^i" 

CO 

roj nWctsra^ JB***u:#&"*-5:a:ifc 



2 1. 0 9. 9 8 



iBsras«iBao« »&v *> x 9c 

S&mftfHT ( I S A/ J P) 
SKS»-& 100-8915 



06.10.98 



5K 



8 12 4 



18&&*3r 03-3581-1101 r^lft 3 5 5 5 



*5tPCT/ ISA/210 (12^-^) (1 9 92^7^) 



